EXPRESS MAIL LABEL NO. EV668295049US 

Date of Deposit: June 12, 2006 

PCT/JP2004/018507 

m n m 

[0001] *mmn, mmmw^mmr^h-iy^mm^^HTRAiLmmmzni-^ 
[0002] mm^ttm+(TNF)<7)£o%:jg{,z>m<D-y-4b*>4>t'£, r^h—^^i&m^^t 

ffcte, TRAIL-R1 (DR4£Wfcm3 ;##f^»2#JK|) , TRAIL-R2 (DR5, TRICK2 
*fc^killer;##fF^C^3-5#M) , TRAIL-R3 (TRID, DcRl^fc^LIT;##f^i)t 
3, 4. 6#HSJ^.tJ ? TRAIL-R4(TRUNDD*fc«DcR2;^#|^i:^6^j:t) ? 7#M)C>4 

m$\z.iqm^mW*^Jrzfxi^'fy XOPG; ^#W^C^8 

[0003] ^<£>5*>, TRAIL-Rl^.tJ ; TRAIL-R2{i, JittW^K^fMdeath domain(DD))^r# 

o y^VK-Cfe6TRAILOTRAIL-RlS.OTRAIL-R2^0^^j;t9, TRAIL-Rl&t^ 
TRA\L-R2<DZm.W-ikftWM£fo. 3*^bbfcTRAIL-Rl^.U?TRAIL-R2(DDD(C 

fadd/mort-i^^l, t>^<—^8^m^\-r^Ty^-^ti,xmmir^ 0 
izteTtfv— ^[z.£z>mumzmz> mm^msmm 0 trail-r3^.lk 

lfflJ^-e^^.$iX-CV ^STRAIL-Rl^. tJ ? TRAIL-R2^fi^^«9, TRAIL-R3& 15 
TRAIL-R4te, JgClUtfUC, il^^^^TIS^^ ffi^JiS^ioVNT^^m 
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[0004] 7RML^&mzttT5*y?v---l'frt7i{fcb2:%[}-?hZ> 0 Griffith^, TRAIUSS 
#3#fF:£ifcl0#{fJ o Chuntharaopaitbtt, {fc<Df\.5&V>lJ— t£\^XMWMl&(KTtf 

Hi, ^&m^w£ : m?j]$kfcmm£tixte<9. ^mnitx^xtDmrnm^htix 

£^1^7&S^£*VCV ^ (##fF»l 2#HSJ o ^TRAIL-R2^i#:^oV vtfcii 

[0005] ^frlSCiitfcl : H^^fl^97/01633-^- 

##fp;iCifcl: Wiley b*. Immunology, 1995^, Vol.3, p.673-82 
##I^^Cife2:Pan^, Science, 1997^, Vol.276, p.111-3 
^FfrJattarPanb^, Science, 1997*£, Vol.277, p.815-8 
##W^Ci^4:Sheridanfe)^, Science, 1997^, Vol.277, p.818-21 
^^fF^CifcSiWalczakb^, EMBO J., 1997^, Vol.16, p.5386-97 
##l^i^6 : Degli-Espostib^, J. Exp. Med., 1997^, Vol.186, p.1165-70 
##ffF;£iSfe7:Marstersb^ : , Curr. Biol., 1997^-, Vol.7, p.1003-6 
0<WW^ClskS:Emeryh^, J. Biol. Chem., 1998^, Vol.273, p. 14363-7 
0WWJClak9 : Boderb^, Nat. Cell. Biol., 2000^, Vol.2, p.241-3 
##f^i)tl0: Griffith J.Immunol., 1999^, Vol.162, p.2597-605 

1 : Chuntharaopaib^, J.Immunol., 2001^, Vol.166, p.4891-8 
^^VFzJCifc^rBuchsbaumbif, Clin. Cancer Res., 2003^, Vol.9, p.3731-41 
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[0007] as0A«, \gG%wA^\ttm^m%rrz>t, m^titci&^imm^(DigG 

&5-12-5meriZ-tZ>~bX\ ^(DffiW^&UftL&l&j&lr STandem Diabody^^L 
^iBJiStC^fLT^-e^^^lHJ^^^^ti^^bfCo Triabody^Tandem Diabody 

^m^mmm±(DTRAiL^i^(Dm^iS:mir^b^x'o, trails^^ss 

, [^#^34#:^_h-C^L, »*E£^#1-5TNFg^ft:, Fasg^fr&^TNF 
g^ft^T^— ^LT^ Triabody-^Tandem Diabodyftt* (Dig^^HWnft^ T 

[ooo8] ^r-e, ^witxyMfama-z. 

[1] TNFMaiT^h-i/^^y^K^^ft:(TRAILS^^)^l^i-S^i^, 

[4] ^CJ®^§P^^3o-Cfe^ [3] ^ffi«(D^L^ % 

[5] 30(DscFv^3*#:^^ibTV [4] ^feiftCD^ft:, 

[6] scFvcptf>2o<D pT^^^o— 2T5/^C>y V^7— Xffi&£tLX\ ^ [5] tClE 

[7] ])>%—&0T*ymxhz> [6] fCfegiOinft:, 

[8] y^#— ^iT5y^-efe5[6]^ismo^ % 

[9] ^J©^^^4o-efc6C3]^fB«(D^i^:, 

[10] 4o© Rl^^-^^7Ky-<^K^2*#:^^bTV^ [9] ^fB^(D^#: 
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[11] TRAIL^^flE*5TRAIL-RlXttTRAIL-R2-e*)5 CD — [10] <D\ ^~ffhfr\ZM 

[12] #Blia»CTaKh— ^ZffimirZ-b$:!fcmb'i-Z> [1] - [1 1] cov vffrj&^Se 

[13] mti&tmmfflm'efoz [12] tciEifeofetfls, 

[14] IE^J##:2l£!E^T^/^IB^*i-5^#:, 

[15] IS^J#^-:4(-fBgc(7)T^/^iB^J^-rS^^ 

[16] E3aj##:6KlB*fc©T^B&e^J£^i-5^fl:, 

[17] iSJiJ#-^-:8^|E^(DT^y^ga^I*^-r5^:#:, 

[18] M(^£Bfi^3o^±-^-^ jjiBJia^T^h— >^$rfiei-5*iflc. 

[19] fetJ^f^gM£/^3oTfc3 C18] {-ie«c0^t#: % 

[20] *tMM-^SP&36 s 4o"T?fc5 [18] l:iiEft<Z>#i;ft\ 

[21] ftiiia^jitaijHBJia-efcs ci8] - [20] ^v^-rttd^cte^^, 

[22] [1] - [21] <D\ ^tb^^CfS«t^ft:^—Ki-Wy^l/^K, 

[23] [22] {zmM(D^V^u^Vt^hV>iy^bfJ:m^rx^4^Vy4^U 

[1] - [21] (D\ ^n^{^m^i^tmm<Dm^^^i^^—^i-^ 

[24] [22] t.fttt [23] ^fB^^^W^K^tp-^^-, 

[25] [22] [23] fcfE*^** y3*^^K*;fcM: [24] ICfB^O^*— 

[26] [i]-[2i](DVNi 2 ix^^cfB«(D^:^^i-§, E^m^, ^it5o 

[0009] [ElllDiabody^lfflJ^^SSttlfffiOMI^^^-rill-efeSo 0 mockfii^W— 
pCXND3£COS-7{£2gALT$J^§;ftfdfei:s mock+M2{imocktCM2^[#:%^Pb 
KMTR1 dbf^Diabody^iDL^:^^:. -^LTKMTRl db+M2teKMTRl dbK: 

[IH2]Triabody^<i:TJ ? Whole lg&DMfo&W1£&&ti6<D& 12 4\ 
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ScFvH5UtDiabody&mMLtcmti&^'D\,^Xffl'fe£tltdlg^ scFvH2L, scFvHIU 
fe^t^scFvHOL^^^ettVH-VL^O!;^— mer\ 1 mer&t^O mer<D 
Triabody^r^QL/c*^ ^LT, Whole IgGhiWhole IgG&ffilJQVtzW^z&^frL^: 

[E13]Triabodyi:Tandem DiabodyCD|fflJ&^^?g'|4<Dlti££tT -ofz^^^irmx^ 
5 0 scFvH2L, scFvHIU joit^scFvHOfi^n^tbVH-VLWcD!;^— £;tf2 

mei\ 1 mer&LFO merCDTriabody^^PLfc!^. ^LTTandem DiabodyteTandem 
Diabody^r^DUfc|t^:^-f- 0 

[El4]Diabody^«^^-Ki-^SIB^J(D^X@^m^:^t-«L/cll|-efe5o 

cms] m4<Dm% co mxhz> 0 

[0010] £TF\ TRAIL^:^^^J^LT^^O^L^^Ife0Ji-?)^\ ^0^<D^i^^ N 

^0^}Ci«9TNF^iiT^h-i/^M^y^VKg^#:(TRAIL§:^^:)^f|5i-^ 
^^^«$^ 0 ^0J(DTRAIL^^#:^^-r§^:ft:«, £?;£L<te. TRAILS 
^^^m-rS^J^^^^^ECT^h— ^igL#^©t*5. TRAILS^ 

w-coy-tb s mmmm, k*3 v vcig^£ ti-c v *s^p hftx\ ^trail-ri ttc n 

TRAIL-R2^m-r^fet#:« N ^PJ^^LT^LC ^*l^tf>^#: 



rats, fijfiL#t, y^°M, nmy^it, #3SH4#Mffi ^ 



, ^n^mm. $mm. in^m. utwhs, mmum^±^m. 



j&mi&. tu^M, mmm. mm. 



, jkW^M, ^H^M, MtfcJM®. #M«§M£J». #^^s 
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[0011] (DTRAlLg^^: 

^H^^*3V>T, TTRAILS^^ltfi^ TNF|HigTtf?l — ->^^y^VK (TRAIL 

TRAIL^*£-^H-5g^{fc£LTi£, 5M£<7)<^^ TRAIL-lSr^ft:, TRAIL-2S^f£ 
, TRAIL-4S^&R T$**T^vT?T^(OPG)<DSWW) l $®h 

TRAIL- 1 g^frX f*TRAIL-2g^#:^^-r ^^t^T^^o ^T^tbOTRAILg 

■e^-So ^3£^£tTRAIL§:^{fcte:, £?£L<te, Jl^TCOGenBank Accession#-5§--C 

: TRAIL- lg^ft: (NP_003835) „ TRAIL-2^^#: (NP_003833) N TRAIL-3^^ 
W- (NP_003832) % TRAIL-4g^#:(NP_003831) o 
[0012] (2Mfc 

[0013] ^mm<DTfiA\L^^mMi-^y^—i-^R^v^—^^m^ ^ 

TRAIL^jfctrMCtbTJBV^T, te%D<Djjmz£<0fcM-rZ>Z.btfX%% <> 

•t-5t©-e*>So ^©ta^d^, m^^^t°h— ^^^tt^-risica^fei^^- 



WO 2005/056605 



7 



PCT/JP2004/018507 



[0014] ^y^-^/v^mtm^i^(D^miz.xm%^t^^^ 0 £1\ mw-WLn^m 

-So 

[0016] ^ft^JgG;i£3»i&0;ft^i^ ^o^rfe^bfe^oTtTt>tv5o fclfctf, — JR 

5o ftffctfH-^ fiBfl^JPK&PBS (Phosphate-Buffered Saline) ^^Jl^^Tk^Ojg 
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[0017] ^r-e, 0*uv ^mmti&tvxte. mzmMftrnf htvb 0 — ^, ^mmmtm 

D— ^mR&WftAftl'Vfo'Q^ WxM* P3(P3x63Ag8.653) (J. Immnol. (1979) 123: 
1548-50), P3x63Ag8U.l(Curr. Topics Microbiol. Immunol. (1978) 81: 1-7), 
NS-1 (Kohler and Milstein, Eur. J. Immunol. (1976) 6: 511-9), MPOll (Margulies 
et ah, Cell(1976)8: 405-15) , SP2/0 (Shulman et al., Nature (1978) 276: 269-70), 
FO(deSt. Groth et al., J. Immunol. Methods (1980) 35: 1-21), S 194 (Trowbridge, J. 
Exp. Med. (1978) 148: 313-23) , R2 10 (Galfre et al., Nature (1979) 277: 131-3)^^ 

ftMDjjfe^ Sr— b^/V7.T'<^h<Dj3& (Kohler and Milstein, Methods 

Enzymol. (1981) 73: 3-46)^tCipCT ; fT5^t^T#5o 

[0018] j^jyw^a*, mtux. mmm&n'Mm&i&mMiDjftET. mmco^mmm 

<Di%mz&mt£RPM\1640m^%k. MEMi^^^^/5^!l^$n^)^, -^ftfe, Z.(DM 

m (fcs) m<7>ikmMWi£igmmzmx.x-b£^ \ ^,mmm^m^m<D^u— 
mbigmwtrpx£<m&u ^*37t:ast-MSLfcPEG^(m}CT^#T-* 

1000-6000HS)£a§3t 30-60% (w/v) <7^ST*jnU mj&~fZ>Z.biZ£oXMffi. 

st? igmm xtgm-$-%z.b\c£<9m$iirz>-bftx%Z) 0 ±mHATm^^x<Dmm 
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[0019] £fc, Ji^i9^th^^(Ol5#J^i^^^bT/N^yK--v^#6^^«9^ N 

^^ttil^iS^WO 94/25585 -J§-^*SL WO 93/12227 -*§-^# N WO92/03918 
, WO 94/02602 #2tfR#Jg) 0 
[0020] ^Oi^t-LTf^^^^/^o— -TsVtfifc%m$L-$-Z>^-JW~— mfto 

o 

[0021] ^Lftat^f-Sv^^yK— rd^n— =>^U jg^ft^*— l!ij|ia*ii*f^K$ 

<P^#£UTftM&t"5^£MiE^fc5(#J;itf, Vandamme et al., Eur. J. Biochem.( 
1990)192: 767-75#fig) 0 

TRAILS^^^pJ^ (V)^Sr=i— K"t"5mRNAS:^Hti-S 0 mRNA<DJp.|tf£te, 
^^PC0^&, 0!l;t»£. ^"T— v^jg^kfe (Chirgwin et al., Biochemistry (1979) 18: 
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5294-9), AGPC& (Chomczynski et al., Anal. Biochem. (1987) 162: 156-9) ^^i<9 
^RNA&Hfigbfc^, mRNA Purification Kit (Pharmacia®!) ^Sr^UTI ^)<^ 
mRNA^|iMi _; 5C:i:^S-e^5 o QuickPrep mRNA Purification Kit (Pharmacia®* 
)&m\s^^t^£K)mRNA<Dfr$:W.&mWk-rZ>^bhX*$Z> 0 fffb^cmRNA^ 
h&U^mM&ffl\<^X#i{fcvmt&GOcDNA$;&J&-$'Z> 0 cDNAO^fifcte, AMV 
Reverse Transcriptase First -strand cDNA Synthesis Kit(^ / fb^ : X|fe ; i : ±M)# ; Sr^l/ >l 
Tff0^bf>$X*%Z> o cDNA(D-^J&:}o£t> ? ±ii|>Ste. 5'-Ampli FINDER RACE Kit( 

Clontech$£)£rJBV\ PCRSrflJfflUfd5'-RACE&(Frohman et al., Proc. Natl. Acad. 
Sci. USA(1988)85: 8998-9002; Belyavsky et al., Nucleic Acids Res. (1989) 17: 

( 

2919-32) mz.XV1f?Z.b&X*%Z)o iS^V^T, #£>*LfcPCRjg#^<b @ #j£1-£DNAK- 

£1-5DNAO&SE^J£r<k*n<£>#£:, 0!l;L^ ^^v/^^i/^K^^v^— 5 

sdna^ M^fl^it^c (c^) k-t^dna^ wr^^m-<^^— 

[0022] fctm.te+<omm£. ^iM^(Hm)*fe»«m(L«)^=— Ki-5DNA?:gU>er 

^^J;^L^3-Ki-^DNA^^^mfc^-(D^^^^--C^^|fBJlS^ 
ffiffc&L-CkiVHWO 94/11523 -*§-^#M0 o 

<«85%a±^IH— 14, *fe^*L<r±95%^±0|Rj— t££rJ§1- 0 sKy^y^KO 
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firpH^^^-f^t-te, Xfflt (Wilbur and Lipman, Proc. Natl. Acad. Sci. USA 
(1983) 80: 726-30) KEfc^T/l^yXA&JflV^fcj&S-CtS,, ^^5**18 WO 

[0024] ffllWp, ratg^^l^^j^fi.^^^^s^Bjo^^pi^o^ 

[0025] (3Mfc(Ddkm 

TRAlL^i£%fr^XT7$b~^%nmir%T^-Xbfc&XlbZ> 0 *mm<D$zfc 

fcMKf*:, 9yHftft\ ^f-^ffc. ir^fciffc, =79?%iW£X, }?(D&o 
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[0027] (3)-l.*^#£fc&TfWktfifc 

r 

o 

[0028] rtHWftftrj^ (reshaped) th^tfr^^^tb^), fcha^nftfLK^Efe 

3k<£>#C#:, ^(Jx-tf-^^^^L^Otittte^r^lM^CCDRicomplementarity determining 

region) 3rfc Mnf£OCDR— ^mJt.^<DX^ 0 CDR^lTOi-SfcfcO^feli^ftl 
~Cfc<5(Kabat et al., Sequence of Proteins of Immunological Interest (1987), National 

Institute of Health, Bethesda, Md.; Chothia et al., Nature (1989) 342: 877) 0 

^<D-i&mrmm^m&^mh y A*ax&z> mni&nttimvtffl^-^EP 125023 

&&m* WO 96/02576 ^^#PJ 0 ^XteftKDjjmzXV. -**7*Wfc 
OCDR^^b, t%CDRbtb#ifc<D7^—J><y—?ffii$c (framework region ; FR) b& 

LTfflV^TPCR&^i»9^-r?>w^^-e^§(w098/13388^^^fe^<^^^ 
#HBJ 0 CDR^L-Cig^$tl^th^(DFR{*, CDR^ ^0^^^^^^ 
i~SJ:5{-3l^$^o i&^i^C. #*^thfet^(DCDR^ig^n^J^^fp^ 
m&irZ>£?iC ^ft:OnT^^{C*D^t^FR(DT5:y^e^C^UT^J:V^(Sato et al., 
Cancer Res. (1993) 53: 851-6) 0 3$C^-C^5FR^£>T^®^g&£te, tftm^WM, 
#*^"^'^^J; < 9^'^i-^>$|3^(Amit et al., Science (1986) 233: 747-53) % CDR*f| 
^^^ii&LfeWm-T^ft (Chothia et al., J. Mol. Biol. (1987) 196: 901-17) R 
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WH-VLfBSflMl iZMM-TZtoft (EP239400-5§-#fT-<k$R) &<£$.tlZ> 0 

[0029] *mm(o&fctis**7ftft$it)ttMk&fcx-hzm&iz.tes znh(DUW(Dcm 

(3^3.fc:fc^T*£«>Tffc9l1-5o th^&&3fc05£3t|it*£te, IgG(IgGK IgG2. 
IgG3, IgG4) % IgM % IgA, IgD^mgE^OT-ry^^r^^HW^T^y^SB^J^W 

[0030] (3)-2.i£$HMti>ift: 

hxm^x^M.^hhw^^m(Duwt\^x^t.^^h(oxh^o 
&&(D-i®k~rz>ijcm>^tt 0 *mw<Di&ft*imm^ mm^oife&m&^x 

ft^jCffcCwhole antibody, 0djfcfif whole IgG^)^— gP5>"trfetl^#{C|5g^$tt^VN^ 
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mfcWxfttDmtlsXte, fc|;tfc£. Fab, F(ab') . Fab\ Fvft^£ W3^^#5 0 #C 

2 

#^^i«95*<^b^c^V-7- (VH-VL^-f-v— ) -efc?) 0 #*T^W(D3o<7)*@ 
M^^t^'eM^ (complementarity determining region ;CDR) ^t@Sf^fflb x VH-VL^ 

[0032] {g^^ffciniftte, vHi:VLo^^Ay-ev *z>z trntt^ \ i&ft^ik&fcnm 

ibTtt, Fab, Fab\ F(ab')2S.t^Fv^^K#:KTJt, Mt)^, fetfrifJt^lJffiLT^ 
M$^#-5scFv (v'^/P^'fVFv) (Huston et al., Proc. Natl. Acad. Sci. USA 
(1988) 85: 5879-83; Plickthun l"The Pharmacology of Monoclonal AntibodiesJ 
Vol.113, Resenburg MooreHi, Springer Verlag, New York, pp.269-315, (1994) 
) , Diabody (Holliger et al., Proc. Natl. Acad. Sci. USA (1993) 90: 6444-8; ( 
EP404097-5§-; W093/11161-5§-; Johnson et al., Method in Enzymology (1991) 203: 
88-98; Holliger et al., Protein Engineering (1996) 9: 299-305; Perisic et al., 
Structure (1994) 2: 1217-26; John et al., Protein Engineering (1999) 12(7): 
597-604; Atwell et al., Mol.Immunol. (1996) 33: 1301-12), sc(Fv)2 (Hudson et ak J 
Immunol. Methods (1999) 231: 177-89) , Triabody (Journal of Immunological 
Methods (1999) 231: 177-89) x ^.t^Tandem Diabody (Cancer Research (2000) 60: 

4336-4D m&mf 5^£^-et3o 

[0033] tfatrnxte, fcte&mm, mx-it^^o-, ^>ywof7- if ^x^m. 

VXmrZ>Z-bftX*%Z> (Morimoto et al., J. Biochem. Biophys. Methods (1992) 24: 
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107-17; Brennan et al., Science (1985) 229: 81#flg)„ £fc, f%tnfcm)ir<DT^;m 

"e^^-fr-5r^"C#5 (fflz.lt. Co et al., J. Immunol. (1994) 152: 2968-76; 
Better and Horwitz, Methods Enzymol. (1989) 178: 476-96; Pluckthun and Skerra, 
Methods Enzymol. (1989) 178: 497-515; Lamoyi, Methods Enzymol. (1986) 121: 
652-63; Rousseaux et al., Methods Enzymol. (1986) 121: 663-9; Bird and Walker, 
Trends Biotechnol. (1991) 9: 132-7#flg) 0 

[0035] ^wmjn^m^tzM^^ir^w^it^w-(Dmx^scFw\^ 2KD*$m% 

*|fc4\ &BtO&VJ>*— m&jt-l-X, &&&l£tz—*m#V'<-7?-h*T~&>Z> 0 scFvtC 
^■*tL§20CDpT^|g^cfi > mig, 10<WH£lOtf>VL-C3>5#\ 2o<DVHXte2o 

FV^X — iZWtfe&ti%>i>(D-&tfc\ f \ scFv<D%tmtVX \ PluckthunfThe 
Pharmacology of Monoclonal AntibodyJ]Vol.ll3(Rosenburg and Moore ed., Springer 
Verlag, NY, pp.269-315 (1994))3r#flgi-5w£^-?t5o 
[0036] 2^^<Z>scFv^^*#^^^J;«9^V^-^^^i-^^:^^Diabody^^ 0 

Diabodyte, 2ft^-<DscFv$:St?^bfrb, 4otf> rT^^U^-^, ^<D^^ 2oO 

Diabody(Dff^^r i tfjt-f-Sii^ mig, #scFv^^<7)VH^U?VLF^^^y^ 

*$&m t-43ftSDiabody^ff^i-§scFv(Oy>^7— fi x scFv<Dm%L&P5tfT. 
DiabodyO^^tf^V ^PK^^ ^(DXtt^^y^X—izmfcZfoZhCOXtete 
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[0037] r sc (Fv)2j «2o(^scFv^y>^7— teb*X&&£ltX— &mtfV'<^\tkl,1Z&L 
ftrC£>9 % 40(0 ~»Sy£ffl&fr$$ts (Hudson et al, J. Immunol. Methods (1999) 231: 
177-89) 0 sc(Fv)2te, ^^ft^ffeOte^te^fteJfctfcLT. #Kftl^T^~^h 

j^^^i^fifei-§i5t-«^-r^o sc(Fv)2{3, fll&fi , scFv^y^— T:^^^ 

^tcio-r^M-e^^o sc(Fv)2tei!3C\ ^To«5t^o 0 

["T^fM^(a)]-y^^-(A)-[pr^|g^(b)]-y^-(B)-[pT^^^(c)]-y>'^-(c)-[ 

[0038] v^*—b^x¥<D£.ow^-Z)— *m^xh^\ m?L\-£. ^^vv^—. 

&mVl/$>— (Protein Engineering (1996) 9(3): 299-305#{$)^/^(f hthZ>fr^ 

^yv^-^ovN-cf*, Tfe(3)-2-3j-*DVNTp^i-§ 0 -ate, -*jmmt&hmz.W:7£ 
(d), tL-x^mmbmmcw^-^ n^L-x2^(DuwM^n^w\--^ 
[0039] *mm<vttfc<Dtetiis\smm<D~ o^l-c, fetm^ifi5^^3o^±-^tp^#:^ 

^4o-^tf^-trfc§ 0 loo^Ijf^#gM4te, lo<Dfi^pI^WVH)il 

0(D^mH^^(VL)0*tT^^$tt^o t£oT, MIS. UWM^mtL^Z^ts 

[0040] ^0^6O^^^$p^3o^tf^;ft:^ x #«<Dff^;i£9Pg£$;ft1\ W\M 
lt^^i^3o^tpPS«9V^^^#:-efcoTtJ:V\ ^U/vgajtLT, scFv<D3* 
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felfrTfcoT'biV^ $f*UV^i:bT, 2otf>sc(Fv)202fi{fc (Tandem Diabody) ( 
Cancer Research (2000) 60: 4336-41) &^tfZ>Z.k&~?%Z> 0 
[0041] (3)-2-l.Triabody 

scFvC»34ft:(triabody) 5:7gjEfc1-5»g\ scFv|^dr^*^-^fCj;!93*^LT 



CI 



<^M^^io(D^^T^l?5E$^5^T*3*^^b-cv>-ct>J;v\ 

-2T^y^{Ci-^^(C^«9triabody^^«r^^^|g^^-^^^^-cv>5r 
ir^Uournal of Immunological Methods (1999) 231: 177-89), triabody^r^Mi"^ 
#^(C{i^^^f H 1(D^^Ky^--%0-2T^y®?^-r ; 5-^ W*b< , #^0 

[0043] *!6MOtriabodyS:f^5!ii-5BS^tt x So^scFv^U^— fc£-efgrg-LT % — *0g 

*5V^Ty/V^>jS^n-^^77>f— iCffiV^Sfefr^UTttSuperdex 200£v5W4 
Superose 6*ifdS#tf fetb5 0 

[0044] ^(om. fcmfc&&&&z^t* i fcw-<omb\jx\%, m*.\t* 3o©piii^^ 
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f Ktu{ j:20(7)li plf f « (VH) i locogi pJlf ^ (VL) ^ ttl, t 
[0045] (3)-2-2.Tandem Diabody 

r sc (Fv)2jf42o(DscFv#^y^-/iif-e^$^:T— ^mM^^Ytx^tM 

^-e$>«9, 4oOnJ^U^^tfo t^oT, sc(Fv)2(D24#:-Cfc5Tandem Diabody}* 
, 8^<D*Smffii&$:^&o Tandem Diabody£$|j&1-5sc(Fv)2 te, iiif , 1UT<0«3£ 

[^^^]-y>^-(i)-[^^M^]-yv^-(2)-[^^^]-y>^-(3)-[Br^^ 
] 

[0046] ilS, Tandem Diabody ^-a-£*L58o<D T^^J$(D5^4o;^VH"T?$><9> 40^VL 
T?£>3 0 Tandem Diabody£#|/$1-5sc(Fv)2<£>"5r^lI^£, 2#^-<£>sc(Fv)2/^ffi'£-;fr 

£*vfci§£ic N 4o<DVHS.U?4ocDVL$r^i-^)J:5^^{ii<, — ^O^H^OpJ 

0-4j@(DVH^j;<9«^$tl,#^(a«9CORr^|l^iiVLi:i-5) 0 -^o^ 

T, Tandem Diabody^ (l)2o<DVH£20<WL£^tp2f|S<Z>sc(Fv)2, (2)4o<7)VH ; Sr 
&Osc(Fv)2, S.t) ? 4oCOVL^Osc(Fv)2, ^fcte(3)3o<DVH£lo<DVL^#o ( 

sc(Fv)2. ^LU ? 3o(DVLtloOVH^Osc(Fv)2^J;i9*^tl,#So #3£I?H<£> 
Tandem Diabody^te. ^tl^-COTandem Diabody/^-^frSo "T^H^^rM^y 

o Tandem DiabodySr^i-S^^tt, y^*— (DkV^*— (2>)&m\^Zf^V})>% 

<«4— 6T$/^(0ilx.ti5T?y^)oy>'^— t-T5„ — J?. y^— (2)i«v 
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*$£m (^Tandem Diabody^r^Mi~ ; 5l^t-tt^ 2oOsc(Fv)2^y^7— ftb'Xffi&V 
Tx — ^^Tandem Diabody£bTt>«fcV\ ) — ^i^y-^/^RlCtex 80© 

[0047] i^±(75j;5{-bTf^i^$tV/c^:#:^Tandera DiabodyefeS*^*^*, *t®[zKy-'-v7 D 
ig^a^h^^— ^V^ffi^bTteSuperdex 200&v5V ^Superose 6&2?dSi£ 

-*smx&z> 0 

[0049] (3)-2-3.y>-^7— 

•ft— (0>lx-fi£, Protein Engineering (1996) 9(3): 299-305#flg) ^l^:W^*t5 0 
, l-lOOT^/^, 03OXi*5— 30T^/&, #^0*b<ttl2— 18T^K(^J^.»i. 

bL-Xit, m*.t£. £XT<D£?t£mP\$:mfZ>Z.b&XZZ>: 
Ser 

GlySer 
GlyGlySer 
Ser-Gly Gly 
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Gly 'Gly Gly Ser 
Ser • Gly Gly Gly 
Gly • Gly • Gly • Gly • Ser 
Ser • Gly Gly Gly Gly 
Gly • Gly • Gly Gly Gly Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly Gly Gly Gly Ser)n 
(Ser • Gly 'Gly Gly • Gly)n 

Ala • Ala • Asp • Ala • Ala ♦ Ala • Ala • Gly Gly Pro • Gly Ser 

[ntem_h<z>»$refc3] 

^v'Wv^^lz-f (DSS) , fcTX (^*7^y^v^) *s<U— h (BS 3 ) N v 5 ^- 
tt"7> (^^v-W^^/^nt^-h) (DSP) „ v^^hfX (X/l'tf^i/ 
nft^- r-) (DTSSP). ^l/^y^—yklfX(X^v'W^v ? ^X^v'^— h) (EGS 

^ >> W^MS3TBfe& (DST) x S^Vafc*^ WSSWB^lKfi Ovi^-DST) . 
bf X[2- ^>y>f$W'>*A*=i/I^H') (BSOCOES) % bfX [ 

BSOCOES) ftJfCfct^ ^^M^JterfflK^tl/TV ^ 0 

[0051] 4^<Dfti£*S&mi£$:V>*— \z.£9&frt&m&£.te. 3o©yy*-^^ 

[0052] (3)-3.^TRAIL^^{£(DbT^^ 
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(Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; Zoller and Smith, 
Methods Enzymol. (1983) 100: 468-500; Kramer et al., Nucleic Acids Res. (1984) 
12: 9441-56; Kramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, 
Proc. Natl. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 
85: 2763-6) ft t*<D^$&m V ^Z.b&X%Z> 0 

[0054] &Lmz&^xT$smmm&&&£itz>i&&s 7t<DT^m^m<Dmmbmm^ 
^\t^xTs./m&ftm~$-z>b:m7k&.T^;m(A^ u u m s f> p. w x y, v> , m*v£t 

5^(R, D, N x C, E, Q, G, H, K x S, T) „ mM5Mmmtt~tZ>T^Sm(G, A N V, L 

» u p) , Tk&ms&wm&G'tzTs.sm (s. i\ y) , mmwi^mmm&m-rzT 
Ksfkic, m) , #/^^mRTp7$h*^mwm*&-}-z>T^;m(D, n n e. q) % mm 

w) ^m^^b^x^m^m^thhr^ym<D-x^mm^m'r) 0 ^<dx 

tz.^]}^^Y(D^m^m^m^X\ ^Zbit-fXKftibtlX^ ^5 (Mark et 
al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; Zoller and Smith, Nucleic Acids 
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Res. (1982) 10: 6487-500; Wang et al., Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) 0 

[0055] «§pj#ibte, — jRWt-, fet^^^BU^^^^-e«T=f'-^^tt^M^fc?>^ 

[0056] ^^O0*LV^^|(D— o^LT, £^T«>V^*f n36*^IB*©T5yaftE^JSr^rt" 

(1) ia^J#-^:2^fB^(7)T?7^ia^J 

(2) ia?IJ#^:4{^K^COT5/^ia^J 

(3) gE^J#-*§-:6lCfBft<Z>T^/^@E?lJ 

(4) E#I##: 8 ^lE^T^/^BB^J 

E^J&^^S&ft^jh^ttScFvJttU ScFvHIU *3j;t^ScFvH0L) , 
^Cft:<D34ft: (Triabody) X*hZ> 0 

PCXND3/KMTR1 Tandabl£=»— K^ttS^tfr) £fcte J &<£>#fi:ffc~C&9 , ±«9$?3:L< 
fiI2?y#-*§- : 8^IB^OT5/^lH^J?r^ri-Sfet#:02S#: (Tandem Diabody) X*foZ> 

o 

ScFvH2L&=— K1-5*S&E^J&BE^J##:lK:x ScFvHIL&a— Ki"^>^S 
BB^J«rffi^J#-^- : 3(C N ScFvH0L^-Ki-S^ifi^J^SE^J##:5lC x 
PCXND3/KMTR1 Tandab£r=i— Ki"5:&SIB?!J3rgE?iJ#-5§- : 7{C^i" 0 

[0057] &mwn. £fc, ±fBia^J^^-r^ft:^^^J^[^^^#:^^-r§o -tf>£ 
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& (Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; Zoller and Smith, Methods 
Enzymol. (1983) 100: 468-500; Kramer et al., Nucleic Acids Res. (1984) 12: 
9441-56; Kramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, Proc. 
Natl. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 85: 
2763-6) t^(D^^m V ^Z>^b&X*ZZ>o 

[0058] ^.^(D-pj^m^^^xT^ym^m^m^^M^-, jt(DT^/mn^(D\nm 

h mfcVkT^/miR, d. n, c. e, q, g, h, k. s, t) , mmmmm^-r^r^ym: 
(g, a, v, u u p) , Tkmrn^mmm^i-^T^/mis, t, y) , mnm+ttw 

e, q) , ££it&fwmtti-z>T$swt (r, k, h) , %mm*smmm&&-tz>T^ym 
(fu f, y, w) izftm-tzz.t&xzz (mmftm^tLhT^/m^—x^mm&m 

3 (Mark et al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; Zoller and Smith, 
Nucleic Acids Res. (1982) 10: 6487-500; Wang et al., Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) o ^tZX 
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[0059] ^m<Dm^(DT^mmmzm^m(DT^/mmm^mQ^tirdi7ima^ ^ti 

t<DB!t^^#$tt§f|fe(D-<^KX{*^^^^®^UT^, 0d*:tf , FLAG (Hopp et 
al., Bio/Technology (1988) 6: 1204-10) % 6B<DHis(tt^i/>)%kMfrbt£&6X His 
, 10 X His, -TV^/l^O-lf ^g^^ (HA) , fchc-mycO^fJir, VSV-GP0>»Ut\ pl8HIV 
<£>S0T>i\ T7-tag, HSV-tag, E-tag, SV40T^ti^(D^Jt, lck tag, a -tubulin^ WtK, 
B-tag. Protein C <D&ifr^<Dteto<D^^V&&m^^b&-V%Z>o 
Ofei^:i:(Dg!t^^#$n5ftilcD^^N 0 ^M^UT{i, 0Ujtii, GST (^A^^-S- 

yfhi/y—^. mbp(^/h>— x&&*>/<?w)msmifbft&o mifc**t-ci^r 

ttfe^^ YitfzJ&?l/'<? W%=> — K-f SDN A£\ — SDNAi: 

PSSi'5wi:^-e^5 0 ±|E#Sa?lJ^r^"i-STriabody, XtFTandem Diabodyfi, Flag 
#yi)mi)U£tiX^%<DX\ rOFlag^i/gp^^^t, i^fKtfciiieSi: 

[0060] 2. ffiMfe^gBJft»3oPJLk-frfrp. Z^ihiz^£m^±£ffi& 

^^Wc&wr, fcHJKAW:, TRAIL^^ft^in vivof^V^T, 3 L-T^fg L 
-CV^^ClC^gbfCo £T , — *^Fv(scFv)^)VHS.WLFb^. 2, l£fcte0mer<D<; 

^i-^r^^i«93|E(D^:J®^^g|5{4^oTriabody N &tW;i x sc(Fv)2(Di;>'7J 
— ^5-12-5mer\Zir^bX\ 4iR<D&I&1f£&Mifc&fcJ&'r&Tandem Diabody£r 

V^JM«^#j-LT, m&XmW£B8&mWfe&&^tc 0 Triabody ^Tandem 
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TUF^mi^yrVJ— Triabody ^Tandem Diabodyftk* (D#LWM&$Mi: 



<■ — o 



[0061] t^x\ #mwiz, tftmfe^«wasr3o«±^i> % mmzT#\>—i/x&m&irz> 



mfe^SPffiSr3o^o^-e*>5 0 *fc«, #?;£L<tes Tandem Diabody^©£fc]g(jS$ 



[0062] ^0^<D^:#:^TjKh— ^%»jB«jWJiatt#*L<WJSattlB||&-C*>5. 



•#wa*. j»ffife*5, sifiun, y>v-?m, T«y^/ 



, ^s&ffi, Hu5tn^, w&m, mm^&s *&mi&. uttra, ^^isii 



, ^ns, ^Fg-rtisia?, #pm*s, testis * at 



[0063] _h|Bl.^>(3)-2 JdjoV ^TTRAIL^^tC^-r^iS^^b^^oV ^T&^fcfl^ 

[0064] 3. ftM^=}i±£tfM2±^£E 

[0065] ^ISWOjKy^u^Ktt, ^#£3tfc^X^#J^ftfc«fc938^£*5l£fcte^ 
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£#3-£^-e£&o -oj^&dna^ ^^^^y^^i/^K^^m^o 'MV'y 

^Vlf— ^3>"&W(Sambrook et al., Molecular Cloning 2nd ed.(1989) 9.47-9.58, 
Cold Spring Harbor Lab. press) fe s ^^^\Z.£<*®bfttzj&ffiX$>Z> 0 'M'TW-fi? 

/N-r^y^if— > 3 ^#(Dgfe^^!ix.«\ 42°c, o.i xssc. o.i 

%SDStf>#;#. ^L<(i50°C, 0.1XSSC , 0.1%SDS<D#:#-^t5o J:«90*UV^n 

y 

( 

[0066] ^tt^^^y^V^-i/3VS^a^^^i|>SK^(-J:^#b^DNA^=>--K-r 

[0067] 4. ^2£n 

. JM109, DH5 a , HB101, XLlBlue)^-^*:*^ i|>M£ 
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— , pUC^-<^— x pBR322, pBluescripU pCR-Script&^apff bfo& 0 */c, 
s pGEM-T, pDIRECT, pT7&£f &&tf bih%> 0 

[0068] ^sn^x**— tL-cra, m^L^f-ftmm-ch&o m*.\i. XMMX 

&&Z> 0 ^££JM109, DH5 a . HB10U XLl-B\ue?£k*(D±mMtlstim& 

lacZya^E— (Ward et al., Nature (1989) 341: 544-6; FASEB J. (1992) 6: 
2422-7) x araBT/n^e— (Better et al., Science (1988) 240: 1041-3) „ HiXfn~7 

pGEX-5X-l (Pharmacia^) , TQlAexpress systemj (QiagenM) , pEGFP, ^/ctepET( 
Z.CDWi&. ^±teT7 RNA*°y^^— (f^mLTV^BL21^0^UV^^^^^(f^ 

[0069] £fc. ia$, tfV^^&m<Dfz&<D^1-;l<nzm^$.tlX\; ^Xh £V > 

o m&w^m<Dtzib(D^i-/^m^it^xi^ ^mm^^j^^izm^^m 

£\ pelBv-^/Vfa^J (Lei et al., J. Bacteriol. (1987) 169: 4379) ^mi~ flit 

—i/3^m%m\<^xft?z.btfx%z> 0 

[0070] ^W^^f—kVXlZ, m¥LW)%0&m<Dm%L^?— (pcDNA3 (Invitrogen^) 
, pEGF-BOS (Nucleic Acids. Res. (1990) 18(17): 5322), pEF x pCDM8^) , 
8&&$£(D$£?&^<?$'~- (TBac-to-BAC baculovairus expression systemj (GIBCO 
BRLSD . P BacPAK8^) , Wfo&$k<D%&%s<>7 $ — (pMHl x pMH2^) , Sb^-Y/V^ 
tiiM?)^^^??— (pHSV, pMV N pAdexLcw^), l^hn^/^^^^lg^,^^ 
— (pZIPneo#) , W£m&3M<D$£ : %L^<??— (Tpichia Expression Kit J (InvitrogenM) , 
pNVIK SP-Q01^) N (pPL608 % pKTH50^)t^ffli"-5 

Z.t&X*%Z> 0 

cnomm, cos», MmT3mf&m<Dmwfflmx(D%^&BttbvtcM&ia-i 

. mifcftX%m&&ttiblL>&mti:7>tt--?—bL,X^ ^Jx.^SV40^a^e— ( 
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Mulligan et al., Nature (1979) 277: 108) , MMLVLTR^o^— ^— , EF1 a ^p*- 
(Mizushima et al., Nucleic Acids Res. (1990) 18: 5322) , CMV^o^E— t£b* 

tL-Xn. M*.i~£. pMAM. pDR2, pBK-RSV, pBK-CMV, pOPRSV, pOP13^^ 

[0071] £<bt-, jt^fSr^^w^ift**, mmft x<Dmte+<D=i\:°— m<Di%m& 

OittFnmmi'y?*— if(DHFR)it^T-^-r§-<^^— (pCHOIfcif) £#AU 
DHFRO^Pfi$^T5^hhW^ir-h(MTX)#^T^^= a r^-<-h-t-?)ri{v:J;«9 

^m.^^—\im^r—^—h\^X. T^y^U^i/Kh^V^^— if(APH)it^ 
^=7— if (Ecogpt) ^kKn||iteS5c#* (dhfr) 3ft^«fSr^tf ii:^-C#« 

o 

[0072] 5. m^m&im^ ^ia^i3^avv^a^± 

in vitrojoitfrn vivo0)^£^/&S£>5 o in vitro(^0^^tLT(i, K^^BJJS^ 

[oo73] fe3=mmbvxmmxzz>nmm$&bisX, mz.\*. mwmm. mmm^ nwm 
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ifa&mtfbteo myvm&t^xn. mfimm^ mz-tf. choo. e xp . Med. 

(1995) 108: 945) , COS, 3T3, ^xd-v, BHK(baby hamster kidney) , HeLa, Vero 

m±M1fflJ&, MZ-i'£T7V*yj t tf3i/l'$mmti&(Va\le et al., Nature (1981) 
291: 338-340), .SXFS&M, fflx.lt. Sf9, Sf21, Tn5*S0d*$ttS o 
^<D^^^43V>T^, CHO-DG44, CHO-DX11B, COS7|fflfl&, BHK&BJj£;6WjSt- 

0*u^ o <D2gA«, #];tfi, deae^> 

^h^Vfe, JJ^^r^yfVtfy— ADOTAP(Boehringer Mannheim^) Srffi I 
[0074] fit*MJI£i:L-Cte, #ilx.}f , =L=2^Ti~ • ?;<%M> (Nicotiana tabacum) & M<Dl®m 

tftfc$:m.3i£i£z>z.b&x%z> 0 mwmf&b^xn, mm, mz.\*. ^#n^i?;*( 

Saccharomyces) M<£>%®S& (1^X# c^-fe;*. • tl/f v".x. (Saccharomyces cerevisiae) , 
1f;y#D5ir^-^V^ (Saccharomyces pombe)#) , ^tM^M, #!l;t{i, T^^/V 
3rVK* (Aspergillus) m<D'ffl%& (T^^^/V* • (Aspergillus niger) m) V ^ 

[0075] j^M^ffl-rs^, mmmm&m^^mttms&Zo mwm^b\.x\^ ± 
&<D±mn(E. coio izM^x, te^n&m\<^tcm£.^ft%abtix&'9, ^m(Dtn 

[0076] #mx<Dm^mmzm^^xi7Li£%:m&-rz>M&, ^^m^w-^—v^m 

mmte, ^(D^mzft-oxn^bftx^ m 

;tfc£, W}%dlmJ&$:lE^bl<tziB&, ig^&tLT, #J;U£ , DMEM, MEM, RPMI1640 
, IMDM^ffli-^Cl^^-e^o FBS, W^jfiLM (FCS) ^jfiL?*M^ 

O^W*U\ il^, 1^30— 40^^15— 200B#P H 1fTV\ ^^^CTi# 

[0077] — in vivo-e^y-^^K^^^^-^^^^bTtt, mtf, wim*®.m-$-z>m.$L 
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[oo78] W)Mzmm-rz>m f & . mimmm. s^fflv^i4i^ o nj&fLM^LT 

te, ir¥, t^v? % ^v-^SrfflV^^ir^-Ct^CVicki Glaser, 

SPECTRUM Biotechnology Applications (1993)) 0 £fc. ^fL^Sjife&JBVNS^K h 

^S/^^S-^-L-pbiV^Ebert et aj f Bio/Technology (1994) 12: 699-702) o 
[0079] ^WOgtflcSr^^^liA^LTtt, ^^.Ji^^SrffiVNSClfc^-e^,, 

#3 (Susumu et al., Nature (1985) 315: 592-4) c 

[0080] ^h\^mm^mm(D^w-m^\z.^m^m^.m^s^^^m^^b^ c 

ffl^W— , Wjfcfif pMON 530ldf AU ZJO'<99'— &7#xi*9 s ?y*7J**V*'77 
(Agrobacterium tumefaciens)Oct5^^^^yT^^Ai"-5o ^tfV^^UT 
£^3, ^Jx.}i, —=i^T^- -^^^(Nicotiana tabacum) #l?/<=i<D 
JIJ:l90fM^^t^Sr#5^1t^"C#^(Ma et al., Eur. J. Immunol. (1994) 24: 131-8) 

o 
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^-^Y^fy-7^—^i)^\fhfh^) (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al.(1996) 
Cold Spring Harbor Laboratory Press) 0 dtV^^D^n-eh^^^— {i x ^t@^n-^h^ 
77^- v #|x.f£HPLC, FPLCf©i|g^DV^77^- &m\^Xft?Z.b&X*%Z 0 

VG7J^A^#tf btt^o 09;tfif, 7oT^A^i^^7AtLt, Hyper D, 
POROS, Sepharose F. F. (Pharmacia§W#^lf bthZ> 0 

[0082] -zmfcifc^ mw^mmmxnmmm^-m^m&mmmmm^m^^t 

[0083] ^B^-eH^^tiTv (mtf , W^itiKW-^WM^mtL^^^kl. 

^-r^fet^. ^tO^Bmi-^^fi. TRAILg^#<D^&fb-#\ ftb,O34#:^±C0 

[0084] ftb,<D3»^^±(DS:^^i#^Pl^tL-r, ^^Z^mW-Xfr^XtiXX^^m 
X. TNF Family<Dg^fr£^lf 5^/^-C#3o TNF Family O^^^irbTfi, 
p55-R, CD120a, TNF-R-I p55, TNF-R, TNFR1, TNFAR, TNF-R55, p55TNFR, 
TNFR60,CD120b, p75, TNF-R, TNF-R-II, TNFR80, TNFR2 , TNF-R75 , TNFBR, 
p75TNFR,TNFRSF3, TNFR2-RP, CD18, TNFR-RP, TNFCR, TNF-R-III,OX40, 
ACT35, TXGPlL,p50, Bp50, CD40.FAS, CD95, APO-1, APTl,DcR3, M68, TR6, 
HGNC:15888, NHL, DKFZP434C013, KIAA1088, bK3184A7.3, C20orf41,Tp55, 
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S152, CD27,Ki-l, D1S166E, CD30,4-1BB, CD137, ILA,DR4, Apo2, TRAILR-1 
,DR5, KILLER, TRICK2A, TRAIL-R2, TRICKB,DcRl, TRAILR3, LIT, TRID,DcR2, 
TRUNDD, TRAILR4 , RANK , O PG , OCIF, TR1,DR3, TRAMP, WSL-1, LARD, 
WSL-LR,DDR3, TR3, APO-3,DR3L,TACI,BAFFR,HVEM, ATAR, TR2, LIGHTR, 
HVEA,TNFRSF16, p75NTR,BCMA, TNFRSF 1 3 , AITR, GITR,TAJ-alpha, TROY, 
TAJ, TRADE,FLJ14993, RELT,DR6,SOBa, Tnfrh2, 2810028K06Rik,mSOB, Tnfrhl 
f£¥$:mf Z^t&^&o Cltl^TNF Family<7>S^f£te> HUGO Gene 
Nomanclature Committee^ joV tumor necrosis factor receptor superfamily, 

member 1A x tumor necrosis factor receptor superfamily, member IB x lymphotoxin 
beta receptor (TNFR superfamily, member 3) N tumor necrosis factor receptor 
superfamily, member 4 N tumor necrosis factor receptor superfamily, member 5 N 
tumor necrosis factor receptor superfamily, member 6 » tumor necrosis factor 
receptor superfamily, member 6b, decoy . tumor necrosis factor receptor 
superfamily, member 7 ^ tumor necrosis factor receptor superfamily, member 8 x 
tumor necrosis factor receptor superfamily, member 9 ^ tumor necrosis factor 
receptor superfamily, member 10a ^ tumor necrosis factor receptor superfamily, 
member 10b N tumor necrosis factor receptor superfamily, member 10c, decoy 
without an intracellular domain x tumor necrosis factor receptor superfamily, 
member lOd, decoy with truncated death domain ^ tumor necrosis factor receptor 
superfamily, member 11a, activator of NFKB ^ tumor necrosis factor receptor 
superfamily, member lib (osteoprotegerin) ^ tumor necrosis factor receptor 
superfamily, member 12~like ^ tumor necrosis factor receptor superfamily, member 
13B N tumor necrosis factor receptor superfamily, member 13C % tumor necrosis 
factor receptor superfamily, member 14 (herpesvirus entry mediator) x nerve growth 
factor receptor (TNFR superfamily, member 16) x tumor necrosis factor receptor 
superfamily, member 17 N tumor necrosis factor receptor superfamily, member 18 x 
tumor necrosis factor receptor superfamily, member 19 x tumor necrosis factor 
receptor superfamily, member 19-like ^ tumor necrosis factor receptor superfamily, 
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member 21 , tumor necrosis factor receptor superfamily, member 22 x tumor 
necrosis factor receptor superfamily, member 23 ^ ^(0%ffiXW*tfixStl~~C^^& 0 ) 



[0085] ^oT*|gK(i, TNF Familyg^ft^CD, 3MW^l±(D^^m^Mir^W:^ 
tf 0 TRML^&fc&ft<D3mfc&±<D^mmztt1r%&Lfc (COV^Tt, ^[TRAILS 

, Triabody-^Tandem Diabody&t* ) X*&Z>Z-b&ffriLls\s \ 

^frhcD&mm*3mfcu±r*&thitmzmfc£ti-f, m*.**. 5Mi^, 6 

[0086] 6. IS! 



[0087] X, TNF FamUyS^^tt, Crohn#| x Behcet#f/«Cif ©i^.jEtt^lS (TNFR) 

mmV^^- (TNFR) , ^:#tt^y Wh— ^^(BAFFR)^^ g B^feS^S^^ 
#LTV^£^£>*VCV^tf)-C, #j;t«. ^tl^^TNF FamUyg^ft^fle-C&S 



[0088] ^^ijCffc^l 
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mmm. nmm^m. &j£m, #sfcau mxm, -<t^/K psmm, m&w^tm 
[oo89] ^<Dtchb<Dmmm&^^mM&&<D£?tj;^\i?/u&m\< ^xmi%<DW?\M 

h80(TM) x HCO-50^)^WffibTt>J:V\ 

[0090] 0*l<{*#^ p ^izx^^th^ 0 m?u*. ( 

, &mft&M. mmfomt. m^^. ^r^M^ti^^-^t^m^m^ 
&-&~rz>^k&x%z 0 

# frfi lkgfcfc •? 0 . 000 1 mg£ ^ 1 OOOmgOf&H {Ct£ J^Sr £ *SrT ^-Cfc5 0 *fc » * 
Mx-tt. S#fc/c«90.001— 100000mg©S-^-fl[i:i-5r^t"e#5* s . ^^te-tbk 
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£y) j mMMfe 1 & ft^^fl%fcTRA\L-R2fcm>%\hfhX\< ^Z^kfrb (Buchsbaum et 
al., Clin. Cancer Res.(2003) 9: 3731-41) x #&W(D&i{£$:^UmM%8.J&yolZj:Z> 

mt-r^k^mxh^o 

t£te*wmmizte\,^x3\m£tLtci£x<Dftft&ffixm-t, ^mk^x^mmm^ 

[oo92] j^t, ^mm^mmmi^nm^mm-r^, ^mmit^nhmmmi^mm 
$nz>h<Dxnf& \ 

1. Diabody. Triabody, Tandem diabodyjo^TJWhole IgGZgt&^p— <DM^ 
1-1. Diabody^^,^^— 
ijiW-<D'fflMm. *14^tt^f?{ffii-5Diabody^L^:tL-C, #ff (WO 02/094880 Al) 

mm.~ZJ^ffi1$LkL.Xfe. WO 02/094880 Al *P s IE?U#-5§- : 32<D^SIB^IJ81# g <D 
T'T-S (A) 7^fb497# @ ©Tf^V (A) 3rec^gE?lJ£rMUio ^tUCteKiKv^ 
-^/HE^'a^tvSo ^^T^^^^bTtt, WO 02/094880 Al^ % IE?iJ#-*§-: 34 
O^SIE?lJ123# @ tf^T-^G) ^£>443# g ©7f^y(A) 3re<£>@E?iJ£££fflL 

fc 0 rtua. ^?^^mm&^&£\,^jmm<D%mxhz> 0 
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[0093] SC^tlfJt^— Ki-Sat^^Kf^tt. WT^^-^VvLfCo 

^ir^^iH^lJCCACC. m^Xi/y ^mP&^&mm^^m%$ZPI (Heavy 
Chain Variable Region; VH) „ £^f£GlyH31y-Gly-Gly-Ser(IE^!)#-5§-: 10)j6>kfc55 
mercDD — IS^U ^#*n $ tlX V ^„ r. <Z>U iofr — — Ki~5DN ASEM J*5 ' -GGT 
GGA GGC GGA TCG -3* (m$m^:9)XhZ) 0 miO^Tv^^/WiE^JSr^ 
fcV^^RTgg^^gB^J (Light Chain Variable Region; VL)^ig#£U $fe^t°h— 
7°^^Flag(Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys/ga^lJ#-^- : 12) <DWffi\i>*H1}H£ 
tbTV^o Flag5r=»— K"t" 54gSE?IJ«5'-GAC TAC AAG GAT GAC GAC GAT 
AAG -3' (E^J#-^:11)-C&5 0 •€rL-T^hy7 p =K^2IeIjljgU, ft&fcNotlKSB 
mm^HUn^thXi^o T'f-VV^tL/cDiabody^^— Ki-6^Sia?"J^i£^J#-^: 1 

[0094] ^<^Diabody±S?r=i— K1~5^SIE^J%ffr5!c*t"5fc«> (^tM2^0^^y=f 

@B^lJ#-^:14;SK 

IS^IJ#-^:15;ASK 

ie^J#-^-:16;S2, 

SB^iJ#-^-:17;AS2, 

SS?lJ#-^-:18;S3, 

Ifi^J#-^-:19;AS3, 

ia^lJ#-^-:20;S4, 

IB?lJ#-5§-:21;AS4. 

lfi^lJ#-^-:22;S5, 
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Bfi?U#-^:23;AS5, 
IB^J#-^:24;S6, 3o£U 
IB^iJ#-^-:25;AS6 0 

[0095] rtbb0^^y=f DNAtCOV v-C, *-f % 3^^^^^5T-fe>^yv^^tofc 0 T 

1) ^.— :/A:^fi5cDNA Sl*5«fclMSK 

2) 5^— :/B:£*J$DNA S2&<£tMS2, 

3) ^— y*C : -3*fifcDNA S3$3«fctMS3, 

4) ^— Z?D : ^J&DNA S4*5J:tMS4 x 

5) ^— -fE : -£*$cDNA S5*3,fclMS5 x &mz. 

6) ^^.— ^'Fr-^^DNA S6:}o itFAS6 0 

#^3.— ^l-s #-^JE^DNAt*40 pmolToi&bDU ^tt-etH-dATP, dGTP, dTTP 
% dCTP^* £250 it M-£tfdNTP mix, 1 XTaKaRa pyrobset™ DNA Polymerase^ 
~7t— > 3o <£ tM. 25^.^5/ hOTaKaRa pyrobset™ DNA Polymerase^ra t?25 u L<Dfc 
Jt^'^MM\^fc 0 ^;\>^s(?7— Gene Amp PCR System 2400 ( 

PERKIN ELMER) (A^T^t*^TORj&{£:ioV^T;i<W— 

"feyhUfco 94°C^Tl5K>^tt<£>^ 94^C % 30#;72°C, 30#^^^§^^/^5i^ 

1) ^—^1 : zfA& £Z$B<DRfcmV0, 

2) ^—^2 : 7*B:fc £tK:05fJ&MK 

3) ^—^3 : ^D4oiU?E(DS^M#J, MtNH 

^t^wr, #KJSM3£rl0 n Lfo^L, ^/Vf--r^7— T?94 
t^Tl#P^^t££fTofc^ 94<C, 30#;72°C. 30#3&»bfc5iNf^£r51W 
/HTofeo ^3^pgTi?>^y^{i^^-^£2^:^iib7t : 
1)^^—^1+2 : ^3.-^1*3^152^^^^. ti;^ 
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^Xiftm^feZft^fzWi. 94°C, 30#;72°C, 30^bft3lM^/v£5lM^ 

[0096] ±IB3^P^cr)Tir^!;^^igV^-CPCR^To^ 0 ^<7)PCR-ete^— :/£2;£*jl 
«bfc 0 1* g (D^s- — ~f{ : f-=u — fa-7'l+2©Hf?l^^l n L. #40 
pmoKD^fP^^— KMTR1 HI (IB^J#-§-:26)*dJ:^KMTR1 H2 (IB^(J#-^-: 27 
h dATP, dGTP, dTTP, dCTP# * £250 /x M^tf dNTP mix, 1 XTaKaRa pyrobset™ 
DNA Polymerase^:? T ~ - x afctR£2.5^-— ^r-<DTaKaRa pyrobset™ DNA 
Polymerase^tP50 u L<Z>KJS«8ft«r£if . *>5— jj<D^~— Zf^^.— ^L){i, ^ 
— ^3+4©SlSM^Srl ju L, #40 pmol©^SR^^— KMTR1 LI (Ifi?iJ#-Pr:28) 
fci^KMTRl L2(@E^IJ#-^-: 29) x dATP, dGTP. dTTP, dCTP#* £250 m M^tr 
dNTP mix. 1 XTaKaRa pyrobset™ DNA Polymerase^:?/"- . ^1^^2.5^.— yY<D 
TaKaRa pyrobset™ DNA Polymerase^ t?50 ix LO^Rlt^W^^ts 0 ^H*5 
XTfL&D— -r/vy-sf??— X94X^\ZrC\ftTg\<D^m^tt\JZ&, 94°C, 30#;72 < C, 
30#£^&3lM^/l'£30lM^MTofCo 

[0097] ±|EPCR-C#fc0#I J* , ZhK, ^fl^tb^ycDX^T^ZfV^iSXXfPCRiZ 

XZMIm&ft^tCo *1\ l^^^--^Klc*3V^T^^--^ ? H*5j;t) ? L-e#fcjg^?: 

#2.5 m Lfoij)DL, dATP, dGTP, dTTP, dCTP#>* £250 ii M"a"CfdNTP mix, 1 
XTaKaRa pyrobset™ DNA Polymerases^—, 3o XXf2.5^-=- ^hCDTaKaRa 
pyrobset™ DNA Polymerase£ra t?50 n LOSJ&^^SrPMUfco Z.fh&^—^JV*)- 
4?7—X94X:\ZXlft<D&fti<D%k^ 94^, 30#;72 < C, 30#/^fb&3lM:771^5lM 
^/WTofco ^K-24 1 ^, ^K-C#^l^M^Il/z UZ40 pmol-fo 

(Dft-Mzf^-t^—YMTRl Hl(ia^J#-^-:26)4oit^KMTRl L2(IB?lJ#-*§-:29K 
dATP, dGTP, dTTP. dCTP#>«r £250 n M^TtpdNTP mix. 1 XTaKaRa pyrobset™ 
DNA Polymerase-^;/:? , ^1)^5^— s/h<7}TaKaRa pyrobset™ DNA Polymerase 

^tpso ix L<D%at^m$:mmi,tio ^ti^—^/^^y—x^A^zxvA^m 

>&(D^ 94°C. 30#;72°C. mpfrhtt^?;V%Z0^-?/Vj=t^fz. o 
L2%T7?ti— X<?/um^$kWlXftMU i #)<£>1MX800 bp(DWx)i^/^hm i 0 
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tHU QIAquick Gel Extraction Kit(QIAGEN) T'ffi^Lfcc &\Z.m K %UWiWM 
EcoRI^^t^Notl'ef^'fb^, QIAquick Nucleotide Removal Kit (QIAGEN) XWML^t' 

pCXND3/KMTRl#33£ift£ Lfc 0 
[0098] 1-2. Triabodylifl.-^^— £>*S^ 

scFv(D#5tf;i:}oV^ V^Z>—CDM&&mm^'T^>'irtl\$^ scFvte3*&£7£ 

$&^£*l/Cl ^5 (J. Immunol. Methods (1999) 231: 177-89) c ZM^^^\Z., Z.Z.X\X 

Triabody£i¥flfiLfco #Triabody^^-f-?>scFv^ScFvH2L, ScFvHIL, &£Tf 
ScFvHOLi:^ b/c 0 #Triabody&M^5fca6<D3£^<^— ^T©i9(-Si 

[0099] 1-2-1. ScFvH2L£>^!g 

Diabody^^,-^^^— pCXND3/KMTRl#33COy>^7— (Gly-Gly-Gly-Gly-Ser 
/@E?U#-*§-: lO^tf^^tfiplc^^-^W^y^XL. 3>o^*vib 
CD^-T-^— ^ffiV^ltiliS^ixfcif^Hr^^y^— ^Gly-Gly(D2 meriZt^Xo^ 
ScFv-2S(IE^J#-^-: 30) &it^ScFv-2A(ifi?lJ#-*§-: 31) $rt£f+Lfc 0 l&tr 
^glUTte, pCXND3/KMTRl#33^Mi:LT, KMTR1 HI (gfi?U#-5§- : 26) t 
ScFv-2A£<Dj|i/g-:b-£\ .Rt*. ScFv-2S£KMTRl L2 (IB?U#^-: 29) bX^frl^tl 

[0100] ^3.— ^2-lTO. €-50 pmoltf):/^^— KMTR1 HI :& c £l5ScFv2A£&<DSJ£^ 
M(£TFl-2., 1-3-2.^^1-4-2.^ g Ti^PCRM^^ W-£) ^»lLfc:£| 
S^LTIOO ng<DpCXND3/KMTRl#33, dATP, dGTP, dTTP, dCTP#* £250 n M 
-g-tfdNTP mix, 1 XTaKaRa pyrobset™ DNA Polymerase^;/ :7r~ . 3o£Xf5^<-~ 
OTaKaRa pyrobset™ DNA Polymerase^-atf M^^M50 u LCDfxiJfcMlfco ^<£>PCR 
Rftmm^^^— — ^/VIW^— -e94 0 CtCT1^0^tibfc:^,94 
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30#;72°C, 60^ib#5lM^£30lM^/l4TofCo S^M^^1.2%T^fn— 
^/^MM-WiX^m^. S ^}(D^XAQQ bp<Dm)i } £f;l'frb®'9tiiV. QIAquick 
Gel Extraction Kit (QIAGEN) Tffi j^L/c 0 
[0101] ^a— ^'2-2-e«#50 pmoltf)^-^— ScFv2S3o£t^KMTRl L23rPCR,Rj£^?& 

Rfcmmi^\, ^xkPCR&m \ gi$iMX4oo bpoirK-^ffi^bfco 

[0102] ?\x— 7^2-lfeit/^— ^2-2^^tL^tLOS^M^/6^#fc±#i|'SDNAK(fjtfi 

^"2-ljoi^^— ^2-2^^#fcDNA»r>i-^l /x L-f-O^T^Si^^d^ 
Tl-2.(D^g 4 1 , T-fe^V^r^^:^) ^»Ufc:dATP, dGTP, dTTP, dCTP# 
^ £250 ix M-a tfdNTP mix, 1 XTaKaRa pyrobset™ DNA Polymerase^ y~7 r—, 3o 
£U?5^-^/r-<7}TaKaRa pyrobset™ DNA Polymerase^-a-tfSH-^450 n LCDRjfc 

^^(C N #0.5 ju LCO100 /x MOKMTR1 HI joit^KMTRl L2£r$S>tJDU 94 < C-ei#<£> 
^t£U5:m. 94<C. 6O50>;72°C. 60^^^S^^/V£30^^/VtrV ^i|*S^Tofc 
o Kl&M3tel.2%T#ti~ ^y/vm^ibT^g|L, @ 6^)0^X800 bp^KffJtSr 
^r/V^^§]«9trJb, QIAquick Gel Extraction Kit (QIAGEN) X^Ml^tl 0 ^U^tlWr 
ftteWmtmEcoRmZrjNotlXmikU ^fe$lJPS^^EcoRI*5j:T^NotIT:f^^U 
fc^^-<^^-pCXND3^#Ab, Kff^omSIS^iJ^^bfCo § #JO@E?iJ£t>o 
:/^^K£rpCXND3/KMTRlScFv2£ift£ Lfc 0 
[0103] 1-2-2. ScFvHlL<£*S^ 

^-f-^— ScFv-lS (IH^lJ#-^ : 32) & <£U*ScFv-1A (IB^"J#-^ : 33) Diabody^ 
3i-<^— pCXND3/KMTRl#33<Dy^— (Gly-Gly-Gly-Gly-Ser/I5?'J#-S§- : 

io)^tpn^^tfi9^^^yy-rxu ^^tih^zf^^—^m^^xmm 

£*lfc®r>t §|S5>^Gly^^SJ;9^f+b7topCXND3/KMTRl#33^Mi:L- 
T\ KMTR1 Hl(Ifi?lJ#-§-:26)£ScFv-lA, S.T^ScFv-lS^KMTRl L2 (IB^J§-^: 2 

9) ^)2iao^ B 7^— (DU^i?^M'hXPCR%ft^xnbthZWr)ir m±fc, K 
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[0104] ^-sl— #50 pmoN^^lV— KMTR1 Hl:fc5«fctJ J ScFvlA&PCRKJCSi§ 
^(C^^PU 1J— *VHM^7— "C94 c C[C-Cl^-^tt$-fr^#. 94*Cx 30#;72<C, 60 

#$£U g #J<£>1MX400 bp(DJWJi"&y/^fcWttiU QIAquick Gel Extraction 
Kit (QIAGEN) "TJffrSlUfco 
[0105] ^"l-2Tii. #50 pmolCO^^-v— ScFvlS*5«ttJ { KMTRl L2£rPCR,R^?£ 

V N-Ct> PCR£fTV \ a#JlMX400 bp(D|ff>T-^**MU^o 
[0106] ^'l-lJoJ;^- ^l-2<D^n^^SJ^Sl^^^#^^i|'SDNA8lfK'?r 

^^9{-T-fe-^/^a:tJ?iii|iSL^:^^— ^l-2*^#fcDNA 

1J— WHM^— -^9A 0 C\Z.Xl^m(D^mz.^VtzM, 94°C N 30#;72°C, 60#;$> 
b^f-^/V^5^^/HTV^Tir>^Vl-LfCo ^<0^-=u— ~7\Z.^ ££>^#0.5 n LCD 
100 juMOKMTRl Hl4oiU?KMTRl L2§r»U 94<C. l^f^O^tt^TV^. *5cV^ 
T94°C, 60#;72°C, 60#^^^i^-f^^30^^fTV^i#i|iS^ofCo KJSj^ 
#>m.2%T#^— ^Vvm^&tb^itU §#J<D1MX800 bpOmft^tf/Vfrh 
^WttSU QIAquick Gel Extraction Kit (QIAGEN) X"%nWlL-tCo fnML-tcmft&MVBi 
^^EcoRI*5j:tI«NotI-em^L, ^^SlJPS^EcoRI^it^Notl-e^^L^^-^^ 

pCXND3/KMTRlScFvl b$J& Lfco 
[0107] 1-2-3. ScFvH0L<£>#|^ 

^M^— ScFv-OS (ia?IJ## : 34) 33 iU?ScFv-0A (E^J## : 35) DiabodylS 
^<^£r— pCXND3/KMTRl#33(Dy (Gly-Gly-Gly-Gly-Ser/IE^U#-^ : 

io) ^ts-mi^^ts-^iz^yv^^u ^o^tih^y^-^—^m^xmrn 

^fltdm^KW)^— £*£**LftV NfcSKtf-Lfco pCXND3/KMTRl#33^M^U 
X, KMTR1 Hl(IB^lJ#-^:26)i:ScFv-0. S.I^ScFv-OStKMTRl L2 (IE?U#-*§- : 29 
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( 



[0108] ^0-1-Cli, #50 pmoKD^^-v— KMTR1 HljoiT^ScFvOA^PCRKft^ 

$[»>!JPU ^/H^-r^--e94°C, l#tf>^4£tTofc^L 94°C, 30^;72°C, 
60^^^-9--r^/V^30^^/VffofCo Si^S^fil.2%T^fn— ^;vMMM.Wi 
T?#llltU @ Wtf>lMX400 bp^itfrJt^Vl^fei^trjU QIAquick Gel Extraction 
Kit (QIAGEN) XW Mbfc 0 

[0109] 7'0-2-e(i, #50 pmolcD^^— ScFvOS&it^KMTRl L2£PCRSJ&^ 

^s&bnu ^450 n Lttez £?muistco =?-=l— 7*0-1 tmm^ xo-2^0 

^-CfePCR£tTV\ g I$1MX400 bp<D$rK-£*!t$£Lfc 0 
[0110] :/0~l:fcJ;U^^~^0-2<D^;ft^no^ 

0- 1*5 itf ^-^-^0-275^^cDNAir>T-^l m L-fo^PUfCo ^<7)^SJ^^ 
3r9— ^/HM^7— ^94^cri#»£-frfc^ x 94^. 30#;72 C C. 60$!^ibft3 
1^^^/^^51^^/^^TV^T-fe^V^'^^tofc 0 ^U^lOO/iMCOKMTRl Hl&JXF 
KMTR1 L2^0.5 /x Li* o»lU 94°C-T;T#<Z>^l4Ut^ 94^, 60#; 72^, 60# 
£>ib&5lM^£30lM^HTV ^ipS^^TofCo / Rj^»fil.2%T^fn— 
^lb-e^U S ^0^X800 bp^^^V^^^O^mU^ QIAquick Gel ( 
Extraction Kit (QIAGEN) -efltSJUfco ^MU^Bff^^aiJPS^^EcoRI^it/Notl-e 
ff^tfbU ^^^JPS^^EcoRI*5it^NotI-di^Lfc^m-<^^— pCXND3^}f Ab, 
®f)tC0^iKIB^J^^L./Co § ^)<Dffi^J^o^^$K?rpCXND3/KMTRlScFvO 

[0111] 1-3. Tandem Diaboody^^.^^^— (Dffi H 

1- 3-1. Tandem DiabodyO'r'ifVV 
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l^^U -^f+40(D^M^$lH££^0Tandem Diabody^EfcTtS^^ 
£-£*VCV ^ (Cancer Research (2000) 60: 4336-41) 0 

r^-Cf* N sc(Fv)2(^RT^^^ra^3oOy^— tK 5 mer, 12 merRXf5 mercDjlR 
^«/&£^sc(Fv)2&^W^Lfc„ Jlfttfjtm. 12 mer<D})>%—ffimkL,X, ± 
16^^ KlI E^^SLiE^lJ (Arg-Ala-Asp-Ala-AIa-Ala-Ala-Gly-Gly-Pro-Gly-Ser/IB 
^J#-5§-:36)££gfflU 5 merOD^— irLTGly-Gly-Gly-Gly-Ser(iB?lJ#-^-: 10) 
Sr^/BUio «^Lfc-<^— K$^T^7^ga^J«T5/^0^)l|S{- (VH 
i/f-r/l'ffim) - (VH) - (5 mery^— )-(VL)-(12 mery^TJ— )-(VH) -(5 mery^ 
) - (VL) - (Flag^) - (^-ih=K^) X&% 0 
[0112] ro«t9^sc(Fv)2^=3— K1"5DNA$r>i-£r#5fc#>^ l-l."Cf£$!£LfcDiabody!g3g 
-<^^— pCXND3/KMTRl#33^M<bLfcPCR^Tofe 0 PCR{Ci«9 N (VHv'^t;V 
IE?U)-(VH)-(5 meryv^— )-(VL)-(12 mery^^7 — <T> — $B) Sr 3 — Ri~<5DNA|#T 
K77tf^YU RXf, (12 mery^— CD— fP)-(VH)-(5 mery^TJ— )-(VL)-( 
F\ag??l-m±=i^)%=i~- Ki~SDNA»f>T-77^^h2S:#fc 0 ^2o©77^ 
^^^12merOy^-rt{C#ftt-6SmaI^JPS^^IE^J^JfflUra^i-5^ 

£ m £<9sc(Fv)2£=> - K-t-SDNAWf JttrflMgUfco 

[0113] 1-3-2. Tandem DiabodyO^H 

y°V^— KMTRltanA (IB^lJ#-^ : 37) fit % Diabody^^-^^^— 
pCXND3/KMTRl#33(DVHO^^(C/N^y^X-t-^IE^J{C^<SmaI^filia^J^: 
^tf 12 mer^yv^— Ifi^J$r=3— Ki-§BS^^^ST^ir^gB?iJ^o 0 ^7 
KMTRltanS(IH^lJ#-^-:38) r5SinaIiS9IIE?!l&^tf 12 merc7>y>^7— ME^lJ&r 
Ki-^SB^J^^<Diabody^^,^^— pCXND3/KMTRl#33<WLO;fc#£&;i/M' 

[0114] ZfUlXte, &50 vmoKD-f^A^r— KMTR1 HI (gfi^"J#-^-: 26) *5j:t5 

KMTRltanA^, pCXND3/KMTRl#33S:IIS£bT-^tf > PCRSJ&$3£ (l-2.fclf5ft) 
tC&JU t-7/Vf^7-Tf94 < Cl:tl^©^tt, 94°C, 30^;72 C C. 60fJ>J&»kfc 
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1^691^X800 bpO^JtSry/^b-KWfctJU QIAquick Gel Extraction Kit (QIAGEN 

J:t^SmaIT*^^bfc-<^^— pBluescript (R) II (TOYOBO) \Z.ft AU ^rK"CD^SIH^J 
&&yfeLfc 0 § fft^lE^J^oX^^K^pBS/KMTRltanFrltift^, Lfc 0 
[01 15] ^3-— ^'#2T1i. =£-50 pmol£>X7^— KMTR1 L2 (IS?!J#-S§- : 29) :Jo £tf 

KMTRltanS?rpCXND3/KMTRl#33^M^LT-^tfPCRHi^^^(l-2. IZ^W 
SfcbPU •y—^r/V-y-^?7—X*V±°C\Z.Xlft<Dm.'&. 94°C, 30#;72°C, 60#/!)^£ 

lM^£30f-^/vfTofc 0 SJSM5tei%T;*fn— ^y/vm^ib-e^b, g tfj 

(D1MX800 bpOKffJt^^VV^^$)<9ffib, QIAquick Gel Extraction Kit (QIAGEN) 

mtixmmvtc^^— P Bluescript (R) lUcif AU $r^£>i&SiE?iJ£r&::£U7co § #3 
<£>IS?IJ £t> 0X7^ K^pBS/KMTRl tanFr2 b4tt£ Uc G 
[0116] pBS/KMTRltanFrl{i$)JPS^^EcoRI*5j;t/SmaI-e, £fcpBS/KMTRltanFr2 

mX^mU § #J£>1^X800 bpO#Hff>i-^Vv*^§]«9{±lb, QIAquick Gel 
Extraction Kit (QIAGEN) XffiWlL-fc 0 ^frb<D&Wtft&^'£>M$8.W£mEcoR\ioJ:Tf 
Notl-e^l^Lfc^^^— P CXND3(CjfAb, g fft^S^etfrtf^boX^^K 
£rpCXND3/KMTRl Tandab£ift£ L7t 0 
[0117] 1-4. Whole IgG3&51^<^— CDffiM 

1-4-1. Whole IgG^^.^^— <D^^> 
mz¥fVf (WO 92/19759) TlS^tvCV Kl. Hgt.^^— HEF-PMh-g y 1 

^>^/Vifi?iJ:££tnm;^b&5^£}f Al^i:. tr-EFl a Xn^e— ^— oftj^l 

tt% mvHmn^hHm^mmmiju^titzmioie igGOHi^gim-rso m# 

3£^.-<^— HEF-PMlk-g k tt, i/^/Ha^lJ^iWL^^^^Wit^if A 
lc£^ thEFl a7>n?r—?—<DmfflTX\ ^VL^>t^thLi^^i^M«£;ft 
fcWhole IgG<7)L^^m-r^o w^H^il^L^O^^^^— *W)Wffl%& 
COS-7# (C^^A-f-HiiWhole IgG£B5i£*5^^-et 5 G 
[0118] Hm.$m,<<??— <Dmm~Z. WT©i9 (-LTft^t ^ t*#5o DiabodyDI^;^ 
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DNAiLTff A£*VTV^5„ ^"C> 38^<^— HEF-PMh-gy 1 {CCKDv^ivUE 
^lJ*5iWH=2— KDNASr*a*ife^.S^W: % S#J^, pCXND3/KMTRl#33£HM£b 
, ai^O*^^— SrffiV^, PCR«felcj;t)*HSi-Sga3?iJlf54>*rli#i't-SiK^*s*>5 

*:3B^<^— HEF-PMh-g y 1 Ai-tLiiiV \ 
[0119] Lm&m.^?*— <DMmfe&l<D£? \Z.l,Xft?Z.b&X~$Z> 0 DiabodyfSS^ 

TV^V\ <tr.-C, #fF(WO 02/094880 ADtCfBtt^ttTV^SKMTRl^t^L^^ 

-o-fifcU a^OJfcT^-fe^^^— £&M^:b1irTpCXND3/KMTRl#33£8F§! 
iLfcPCR^T^^^^^^i-^ga^J^oVL^ifiliS-r^ri^-et^o roi5{-LT 

9%'— HEF-PM 1 k-g k idjf Ai-^r^{C it)L^^,-<^^— 

o 

[0120] 1-4-2. Whole IgG^^^^—^m^ 

^.l/^f^^r— KMTRVHsp (iB^iJ#-§-: 39) ^rpCXND3/KMTRl#330=J— Kffi^J 
T*/Jfcm^^yvy^?:~fZ>£?mMc<, KMTRVHsp^te, ^o-^y^fc 

#> {cHindiii$yps^^mtS5ifi^J^#*o$ttTv ^ 0 rmy^/^v- 

KMTRVHap(ia^lJ#-^-:40)«pCXND3/KMTRl#33(D3— KE^U^P, ^/V^v^ 

Lfeo KMTRVHapfaS, ^n— ^^Ofc^^BamHI^JPS^^f^IB^J^^o^^ 
TV^o "fe^^-Y^— KMTRVLsp(Ifi?lJ#-5§-:4l)te, #!*F(WO 02/094880) f£§E 
icOKMTRl VLO^-f-/HH^J^— Ki-6IS?IJ^^, ^<D_hifcKozak=»-fe^ 
•^^iE^ljCCACC*D it>'BamHI$IJ PS^^Mie^J^^O <fc5I£tf-Uto KMTRVLsp 
ft, pCXNDS/KMTRlftSS^)^— KIB^J^, VL^T^/^tC/N^y^VX-f-Si? 

o T^-fe^y^-^— KMTRVLap(IE#l##:42) tepCXND3/KMTRl#33(D=t — 
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4*Y-T— WM*$fl£oWL^Vtz,> KMTRVLapfi, — ^>^<Dfc#> iCBamHIf&J 

[0121] ^■jl— ^VHTii, #50 pmol(Z)^^-v— KMTRVHsp*3«tt^KMTRVHapt: 

P CXND3/KMTRl#33^^LT^tfPCRSlS^K(l-2. \Z&M) fcSfc&DU if— 
-^/V^^7-'e94 c C[CTl^^>^14^ ; fTofc^, 94°C. 30#;72t:, 60©>d>bfc5lJ- 

^A-£r30lM^MTofCo SJ&j^tel%T#t3— ;*y/v«^&lb-e#8tU Biftco 

1MX400 bpO^fit^^/^^^DOttSb, QIAquick Gel Extraction Kit (QIAGEN) "C 
fifMUfCo ^iL^$lJPg^^BamHIi3j:tPHindIlHCj;«9^^U ^fe$iJPS^^BamHI*5 
iOTindlll-eP^^b^m^^— HEF-PMh-gy l^JfAU Ur^^SiE^'J^ 
^bfd 0 @ ^(^IS^J^O^^^K^pHEF-KMTRlVH-g y l£#£Ufc 0 

[0122] ^VL-e{i, #50 pmoKDZf?^— KMTRVLsp^oit^KMTRVLap^r 

pCXND3/KMTRl#33£t#M£LT^tfPCR,KJ£^(l-2. ^ffifc) ^ADU 
^;V^4?7—^± 0 C\Z.X\ft(Dm\k%ft^tzM. 94°C, 30#;72°C, 60^^^ 
-f^£r30lWMTo;fc 0 SJ^^^5{il%T^fa— ^/^mM^cSj-e^^lUx B #J£> 
1MX400 bpO^t^/l^fe^WtiiU QIAquick Gel Extraction Kit (QIAGEN) ~C 
*t§£Uc 0 m^$IJPS^^BamHI^j;t^HindIII^J:<9r^^b, ^WJlWitBamHI:^ 
J;I^HindIIIt:f^^bfc^m-<^^~HEF-PMlk-g * \zM At, $r>r<7>:^ga?iJ£:$: 
^Lfc 0 @ ^jcolB^iJ^o^^^^K^rpHEF-KMTRlVL-g k £ift£Lfc„ 

[0123] 2. Diabody, Triabody, Tandem diabodyjo^U^Whole IgGO^^, 

U£:fcV^1f ^Lfc#^m^^— #10 ju gfo^, Gene Pulser^g^ffl V 

> 3 ^fe^J;«9COS-7^^^^Ab/c 0 i-^t?^>. #DNA(10 ^ g) & 
PBSip^^bfclX10 7 ^aJi&(D0.8 mL(7)7!J3- MwbP;!. 1500 V v 25 m FtDffl*^ 

tltdm^. 10%^i/^j,llkW(GIBCO BRL) £r^tf DMEMigife (GIBCO BRL)30 
mLicSlffiLfCo ^*v£37 0 C. 5%CO cT^f^T^IWt^Ut^ Igi&l&i^ PBS 

2 

iCTjM^lslffijf-U CHO-S-SFMIIlgi& (GIBCO BRL) 15 mL^^PLfc 0 rtb^r 

37°c. 5%co o^#r-e72B#r^ia*b, m't^m^^mm^w^o^^ti±m 
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[0124] 3. 

3-1. Diabody, Triabody&itFTandem DiabodyO^i^^JJ^ 

2. -e^^£-fr7tig^_Lff >£<DDiabody, Triabody&J;^ Tandem Diabody<£>2§^f3: 
, ^® ^7X^ V^qi^f Ijffi Vtcs<s(yj-±l/y— BIAcore2000 (BIACORE) V 
m^S'J^Lfc 0 ^t^^m^^-«Flag^^7JS#*D$tlTV^fCo ^^"C, JaFlagijLfM 
(Sigma) £flJfflLT^#f£frofc 0 imfl^-te, ^^^CM5( 

biacore) tcT^>'7J5/^y>-^7i-e@^'ft:L, ^yzf^m^tdm^±. 

[0125] 3-2. Whole IgGCD^&Mfe 

2.X¥£^£lttcmm±m^CDlgGm&m7£feEUSAX>ft'oti 0 ELISAffl96yv::7V— 
MvIaxisorp(NUNC)(D#>X}c:=i— T-O^^y^T— (0.1 M NaHCO „ 0.02% NaN % 

3 3 

PH9.6) {Z£>91 n g /mLC0^^(eil^Mb7c:ir^t:HgG^tft:(BIOSOURCE) 100 M L 
Sr^Dx.. ^a^lB#rBl^>-^-<— v-a^^TV^ia+i^LfCo 100mLO#-^^^ 
(50 mM Tris-HCK ImM MgCl , 0.15 M NaCU 0.05% Tween20, 0.02% NaN , 1% 

2 3 

^v-lfiL^fT/^^^ (BSA) , pH8.1) Xy^y^^tM. Whole IgG^^ttzM 

m±m ^ni^^f^br^/t^ioo^ L-f oAnx:, ^s-eii$p^-r>"^-<->> 

BIOSOURCE)100 J u L^P^TCo ^fitCTlRf P^tfM'^^— :X3>£:fifl\ 
fc^, 11^777- (50 mM NaHCO x 10 mM MgCl x pH9.8) (C^^LTcl mg/mL 

3 2 

OX®^^(Sigmal04, p-=-h^^/l^])>m. Sigma) 100 u L&lMx., 405 nmX(D 
M^MICROPLATE READER Model 3550 (Bio-Rad) £/BV^$J^Wt 0 $tS$J 
^(7)^^D P p^LTtHgGl k (The Binding Site)£/BWCo 

[0126] 4. mmm^mvk<DWisa 

2. X^^^tzm^±^ cpODiabody, Triabody&itF Tandem Diabody<£>£4£> 
btLTV ^7Cj3§!l&*fBJ3£ttCOLO 205(ATCC CCL-222) ^*{BJlSl^*ffl967v:-7^^n 
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:7V— b (FALCON) (£7.5 X 10 4 $BJ}&/?WH:1#ffiU CHO-S-SFMII (GIBCO BRL) 

T^Flag#LffcM2 (Sigma) £10 » g/mL<Df&&X'ffik\jiLo £fflJM$?£t£iM<^&lH4 
ttmia*TYlML^mtf^VApo2Lffl.&&Z-fc (Sigma) &CHO-S-SFMIIT*%|RLT 
fflv^c 0 Zo^xmWJtzrr^fvzf^-- h«37 < C, 5% CO <£>&#-C*t-;£it#U SgB 

2 

l-ilffll&lf ^/M^ttSlJ^i^Cell Counting Kit-8 (WAKO) ^^PL-T^-fe^/c 
^ N 450 nm"CO^^t^§rMicroplate Spectrophotometer Benchmark Plus (Bio-Rad 

) X-W&UHo 

[0127] DiabodyO*fflJiS^*Sttf¥^(D^^[l!l^^i- 0 ^(D^.DiabodyO^^^D 
LfcaM©i&W*«£5$;h/f \ Diabody^Ti**ifljiS^*Stt^m^e>tb^^o^: 
o ^^>£\ DiabodytclM2^[#:^»L, DiabodyZfvXV^flrZbmWXImtifaM^ 

[0128] TriabodyjoitAVhole IgG(D|ffl^$^tti¥ttO^^|ll2(C^i- 0 ^tf>££j|?:, 

Diabody&^U^Whole lgG\Z&mW£MlfaM^M&ftM£>t>ft,j£fr^tz 0 ^ivKML^ 
, Triabody^»bfc^|HJlS^#J^Jt-^ N b, Triabody\MWhfrf£jfflf&mWfeVk& 
^ttJ^tLfCo £<9:btf\ !)^— S^l mer^oit^O mer<DTriabody<Dfe&&m^X&> 
ofc c ^^^TllWhole IgG (Igd/ k ) \Zfe1ffl8&^!£&f>m#) htlt£fcotz. 0 Z\<D ( 

#1^ (WO 02/094880 Al)^talRlC^i£#%G10Mfi-eCOLO 2O5*0J§^lC 
*J-bT^#:^^^LD50=100 ng/mL^i-^t— ifcbft/^ofc 0 ^i-e;£^l^-e 
ffiV^cWhole IgGOCOLO 205jmB&lZtt1-%%£&m&$:~£sl'y~- T:f¥ffiUfc„ 
^rOltm, mock^lttfeLX+^t^h^AO^h^^ttl^^c^ird^, Whole 

[0129] 7jkiZ^ Triabody^Tandem Diabody^JM^fgtt^lfcg^Tofco 5fe^|g|3^ 
^-f- 0 Z\(DWW:. Tandem DiabodyteTriabody^JiS^tt^U -^CO^ttte:, ^ 

Tandem Diabody^^^Tft^W^tl^c^T-efcS^^^^-ro 
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[0130] fiJLb, m&<Dft^-bVXTandeni Diabody&itFTriabodyteWhole \gG& ±.\B}&ffl 
(DXtt^Mfi^BfefoZc, U-oX, Tandem Diabody^I^Triabody#C03oJ^ ±.<Dtfi 

*<Dmmiz-hmmx%z>z.tt>mn£foz>o 
[oi3i] ^^i&^irit-r^b^xy). j^wt^^ Ru^m^^^^mm^^x 

htfLfob\^xmzm%}x&z>^bt>^£tLtc 0 
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[5] 3o<DscFv^3»^^^UTV^r^^#tt^-rSft*^4^|E«tOfei#: 0 

[7] v>#~ft0T*ymx*h&m&m6izmM(Di7ifc o 

[8] y^*— ^lT^7^-efc^ff^3S6^fB«c0^o 

[9] ^Cj©^§P^^4o-efeSlt*^3(CfBgc^^o 

[10] 4o<7) nT^ig^ip *Ky^:7W^2*#:^J&LTV ^lt*^9^lB*c^^L^ 

o 

[1 1] TRAIL§:^^^STRAIL-RlX^TRAIL-R2-efc?)|f 1 — 1 0<D\ ^~fivfr\Z.WM 

[12] Mf-T^h-v^^i"^^^^^ 

[13] »a^^ii^J5S-efc§ft^3ii2^femofet^o 

[H] M^m^:2\z.um.<DT^m%im^-r^w- 0 

[16] ga^J#^:6{cfe^(DT^y^ia^j^i-§fet^ 0 

[1 7] IE?iJ#-?§-: 8 ^fB^OT^y ^IB?iJ£*-f Siaffco 

[18] ^JB!C^3H££3o^±"^^ ^BJia^TTKh-^^^-r^^o 

[19] mJ^^^^3oT^^ft*«18(Cf5«0^^ 0 

[20] ^CJ©^$|S{S:^4o-efe§ft^JSl8^fe«<D^ft: 0 

[21] &BJWffi^MT*&>;5fi ^3gl8-20<DV ^^/W-fB^^&o 

[22] ft^^l-21(DVN-f^4CfB^(7)^^n— K-t-S^y^^^Ko 

[23] ff^^22t'fB«(D^!;^^^K^hy>-^^h^^#TT^N-l'^y^VXb, 
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[24] ft*lS22^c{i23{cfB^(D^y^^^^K^^^— 0 

[25] ff*^22*/c^23{CfB^(D^y^l/^^K^fc«fS*^24(c:fBi^60-<^— 

[26] ff*^l-21(DV^-ftL^^Cfe«^^^-t-5, 6«i 0 
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